Abstract: A series of functionalized porphyrins were prepared to show their potential for the models of various types of receptors. Atropisomerization was controlled by the combination of meso substituents and j3-substituents. Chiral porphyrins were also prepared according to several different approaches. Molecular recognition functions of these functional porphyrins are also described. Perfluoroalkylporphyrins showed characteristic oxidation potential and can serve as a 19F NMR probe. They are applied to a novel catalyst and to the study of heme-protein interactions.
Introduction

Synthesis of Multi-functional Porphyrin
To functionalize porphyrins, the first strapped porphyrin was reported independently by Ogoshi (1, ref.1) and Battersby (ref. 2) . By changing the length of the strap, the porphyrin was able to distinguish the bulkiness of the axial ligands and to regulate the spin state of the ferric complex . Functionalization at the meso-position seems to be advantageous for construction of a convergent array of recognition groups above the porphyrin plane. Particularly, aromatic rings at the meso-position are perpendicular to the porphyrin plane, so that the recognition groups attached to the aromatic ring will be fixed above the porphyrin plane. Several functional porphyrins have been prepared along this line.
5,15-Diarylporphyrin (3) was prepared by the condensation of appropriate dipyrromethane and aldehyde (ref .
3). The condensation reaction conditions should not be too vigorous because cleavage of the aryl-porphyrin bond occurs. For example, reflux in propionic acid gave the monoarylporphyrin (4) as the major product. By using an 
Ring-fluorinated porphyrins (47) are also reported (ref. 36). In the absorption spectrum of monofluoroporphyrin, almost no shift is observed while the Soret band of trifluoromethylporphyrin shows 10 nm red shift compared to the unsubstituted porphyrin. Therefore, the substituent effects of fluorine to the It-electron system of porphyrin are small. The ringfluorinated porphyrin can be used as a mimic of prothetic heme and a useful NMR probe in the reconstitution studies of various heme proteins 5 . Conclusion Functionalization of porphyrin was achieved by the aid of synthetic organic chemistry.
The rigid porphyrin framework and the design to inhibit the atronisomerization nrevent the "auenching" of the active recognition arouns since these are seauestered.
Combinations of meso-substituents, substituents, and metals lead to a diverse range of functional hosts, which is 47 able to recognize various guests, to undergo induced-fit complexation, or to have unique properties such as fluoroporphyrins.
A number of spectroscopic methods such as 1H NMR, 19F NMR, UV-vis, and circular dichroism spectroscopy have been successfully used to probe the porphyrin-guest and porphyrin-protein interactions.
